Study of differential effects of TGF-beta3/BMP2 on chondrogenesis in MSC cells by gene microarray data analysis.
In order to explore the differential effects of TGF-beta3 and BMP2 on chondrogenesis in mesenchymal stem cells (MSCs), the gene expression profiles of MSC treated with TGF-beta3 and BMP2 were subjected to systematic analysis on the gene and functional level. The gene expression profiles of MSCs (downloaded from Gene Expression Omnibus database) in the early and later stages, induced with TGF-beta2 and BMP2, were analyzed using packages within R software and the differentially expressed genes (DEGs) were screened. The DEGs both in the two experimental groups were subjected to Gene Ontology and pathway enrichment analysis. The protein-protein interaction (PPI) networks of the DEGs were constructed using cytoscape software. Among the DEGs, 1,194 genes were up-regulated and 580 genes were down-regulated. The up-regulated genes were mainly enriched in the TGF-beta and cell cycle signaling pathways and down-regulated genes were mainly enriched in the insulin-mediated signal pathway, metabolic pathway of fructose and mannose, and glycolysis/gluconeogenesis pathway. Based on the PPI network analysis, the genes of KIAA0101, NEDD4, and TINF2 were confirmed to be important on chondrogenesis. The analysis of DEGs both in TGF-beta3 and BMP2 treated MSCs indicates that the genes are mainly involved in the cell cycle and intracellular signaling pathways. Also the similar gene expression profile can be achieved by transcription factors or microRNAs (miR-199a-5p and miR-31-5p) based on our prediction, which can provide a new approach for the treatment of cartilage injury.